INTRODUCTION
Rabies is one of the most important infectious and fatal diseases in animals and human and is present in most parts of the world. According to the World Health Organization (WHO), rabies infections result in approximately 55,000 human deaths worldwide every year (1, 2) . The disease remains a global concern in warm-blooded hosts, including human and various domestic and wild animals, and is a zoonosis that continues to spread through reservoirs. In South Korea, the animal rabies has been controlled by the National Veterinary Research and Quarantine Service (NVRQS) and the local Veterinary Service Laboratories (VSL).
Since the first rabies case was reported in a dog in 1907, a number of rabies had been identified in several provinces of South Korea up to 1945 (3) . As a result of the application of intensive vaccination program using inactivated or live attenuated rabies vaccines, removal of stray dogs, and education for people, a steady decrease in the number of rabies cases from 1946 to 1984 was observed, and no case was reported for eight years from 1985 to 1992 (4, 5) . Then, a recurrence of the disease was noted in Gangwon Province in 1993, and a continuous increase of rabies cases was observed during the period 1993~2003 (364 cases).
It is well known that rabies is transmitted by the red fox and raccoon dogs in Europe and Russia, and by foxes, skunks, and raccoons in North America. As the epidemiolo-gical study reported that wild animals including raccoon dogs (Nyctereutes procyonoide) and badgers (Meles meles) played a key role in transmitting rabies to cattle and dogs in South Korea, Korean government made a decision to distribute vaccinia-rabies glycoprotein (V-RG) bait vaccine in 2000 (6, 7) . Over three million bait vaccines have been distributed to the occurrence regions in order to prevent rabies by contact of rabid raccoon dogs (8) . Although national vaccination to domestic and pet animals has blocked dog to dog transmission (urban rabies), rabies cases in wild animals (sylvatic rabies) are not eradicated. 
MATERIALS AND METHODS

Collection of data
Data related to all animal rabies cases that had been 
Samples from domestic and wild animals
Rabies-suspected domestic and wild animals were provided by farmers, owners, and private and provincial veterinarians, and then samples were sent to VSL and NVRQS. 
Indirect fluorescent antibody test (FAT)
The FAT was performed according to the procedure described by OIE and WHO (1, 9) . In brief, frozen thin 
Spatial and statistical analyses
Locations of rabies cases were depicted on the map. The location of each outbreak site (or farmhouse) was identified using the data from NVRQS, and indicated as a single point 
RESULTS
Number of rabies cases
A total of 106 rabies that were confirmed in South Korea 
Regional prevalence of rabies
The disease was confined to the northern part of South Korea, i.e., Seoul, Gyeonggi and Gangwon Province. Only one case (1%) was reported in Seoul, 24 cases (22.9%) in
Gyeonggi and 80 cases (76.2%) in Gangwon Province (Table 2) . Two Provinces (Gyeoggi and Gangwon Provinces, (Fig. 2B) .
The seasonal distribution of rabies
The seasonal distribution of animal rabies cases is shown in Table 3 ; 31 cases (29.5%) occurred in spring (March to May), 13 cases (12.4%) in summer (June to August), 23 cases (21.9%) in autumn (September to November) and 38 cases (36.2%) in winter (December to February). Given that the expected seasonal incidence was even, the reported cases and season are highly correlated (χ 2 = 13.21, p = 0.004), being above the expected value during spring and winter and below the expected values during summer. When the monthly distribution of animal rabies was analyzed, the highest incidence occurred in January and February and the lowest incidence occurred between June and September (Fig. 3) . Change of rabies incidences in Gyeonggi and Gangwon Province. The rabies incidence was significantly decreased in Gyeonggi Province (A). In Gangwon Province, the rabies cases were decreased and the outbreak regions were moved into the eastern part (B). were seen in dogs and also reported in foxes and blackbacked jackals (5, 16) . This might be in part related to natural population density fluctuations in animals (17) . In South Korea, the cyclic outbreaks occurring every four years might also be the reflection of population of raccoon dogs which are a major transmitter of rabies (18, 19) .
However, our study revealed that the cyclic outbreaks were not observed from 2004 to 2011. We assume that this might be a consequence of the distribution of bait vaccine; 220,000 
